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T I M E L I N E  O F  
B L A C K  H O L E S

• 1915: Einstein’s Theory of General 
Relativity 

• 1919: Eddington’s solar eclipse 
experiment 

• 1967: Wheeler coins the term “black hole” 

• 1970s: Hawking advances our 
understanding of black holes 

• 2002: The Milky Way’s lurking monster 

• Today: What do we know and  
how do we find them?



Albert Einstein's general 
theory of relativity describes 
the interaction of gravity as 

a result of space being 
curved by massive objects

1915: Albert Einstein’s 
General Relativity



Eddington photographed positions 
of stars near the Sun to test Albert 

Einstein's prediction of the bending 
of light around massive objects 

from his general theory of relativity

1919: Sir Arthur Eddington’s 
Solar Eclipse Experiment

Eddington’s Actual Eclipse Photo  . .    May 29, 1919  .



American theoretical physicist, 
John Wheeler helps popularise 
the study of general relativity in 
the mainstream of theoretical 
physics, and coins the term 

“black holes”

1964: John Wheeler coins 
the term “black hole”

An unimaginably dense region 
of space where space is curved 

around it so completely and 
gravity becomes so strong that 

nothing, not even light, can 
escape.



In 1968, Stephen Hawking 
joins the Institute of 

Astronomy in Cambridge and 
begins to apply the laws of 

thermodynamics and quantum 
mechanics to black holes

1970s: Stephen Hawking Advances 
our Understanding of Black Holes 
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B L A C K  H O L E  T Y P E S
• Stellar-mass: black holes with 3 to 20 times the mass of our own Sun

?

• Supermassive: black holes with millions to billions of times the mass 
of our own Sun



2002: The Milky Way’s 
Lurking Monster



2002: The Milky Way’s 
Lurking Monster



Black Holes 

How do we find them?

3C 273



Q U A S A R  
3 C  2 7 3

• Discovered in 1959 

• 273rd object in the 3rd Cambridge 
Radio Survey (3C 273) 

• Classified as a Quasar or quasi-
stellar radio source (looks like a 
star, but is not) 

• Approximately two billion light 
years away ( that’s 2×1022  or  
20,000,000,000,000,000,000,000 
kilometres away)

How Bright is it?

4 TR I L L ION   
T IMES  BR IGHTER   
THAN  THE  SUN !



E L E C T R O M A G N E T I C  S P E C T R U M



Q U A S A R  3 C  2 7 3  S P E C T R U M

B
rig

ht
ne

ss



Black Holes 

Where does the light come from?

• Gravity causes material 
to spiral inward towards 
the black hole 

• Frictional forces 
compress and raise the 
temperature of the 
material causing the 
emission of light ranging 
from X-rays to infrared 

• Particles accelerated to 
speeds approaching that 
of light and emerge from 
the poles as radio jets



Q U A S A R  3 C  2 7 3

3C 348 in the constellation Hercules



Q U A S A R  3 C  2 7 3  R A D I O  J E T

Radio

VLA

~2 x longer than  
distance across  

Milky Way 



C A N  B L A C K  H O L E S  S H I N E ?

4 TR I L L ION   
T IMES  BR IGHTER   
THAN  THE  SUN !



http://hubblesite.org

Want to learn more?
QR CODE 

SCAN ME!

http://hubblesite.org


Black Hole

What is Spaghettification?

as an object falls into a black hole 
and approaches the singularity at 

the centre, it will become stretched 
out or “spaghettified” due to the 

increasing differential in 
gravitational attraction on 

different parts of it,


